Intron retention generates ANKRD1 splice variants that are co-regulated with the main transcript in normal and failing myocardium.
The cardiac ankyrin repeat domain 1 protein (ANKRD1, also known as CARP) has been extensively characterized with regard to its proposed functions as a cardio-enriched transcriptional co-factor and stress-inducible myofibrillar protein. The present results show the occurrence of alternative splicing by intron retention events in the pig and human ankrd1 gene. In pig heart, ankrd1 is expressed as four alternatively spliced transcripts, three of which have non-excised introns: ankrd1-contained introns 6, 7 and 8 (i.e., ankrd1-i6,7,8), ankrd1-contained introns 7 and 8 (i.e., ankrd1-i7,8), and ankrd1 retained only intron 8 (i.e., ankrd1-i8). In the human heart, two orthologues of porcine intron-retaining ankrd1 variants (i.e., ankrd1-i8 and ankrd1-i7,8) are detected. We demonstrate that these newly-identified intron-retaining ankrd1 transcripts are functionally intact, efficiently translated into protein in vitro and exported to the cytoplasm in cardiomyocytes in vivo. In the piglet heart, both the intronless and intron-retaining ankrd1 mRNAs are co-expressed in a chamber-dependent manner being more abundant in the left as compared to the right myocardium. Our data further indicate co-upregulation of the ankrd1 spliced variants in myocardium in the porcine model of diastolic heart failure. Most significantly, we demonstrate that in vivo forced expression of recombinant intronless ankrd1 markedly increases the levels of intron-retaining ankrd1 variants (but not of the endogenous main transcript) in piglet myocardium, suggesting that ANKRD1 may positively regulate the expression of its own intron-containing RNAs in response to cardiac stress. Overall, our findings demonstrate that in cardiomyocytes ANKRD1 can exist in multiple isoforms which may contribute to the functional diversity of this factor in heart development and disease.